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(57)Abstract: 

PURPOSE: To provide an exhaust heat recovery system 
which utilizes exhaust heat of a steam turbine 
condenser to obtain hot water for heating and which is 
able to cope with variation of a heating load. 
CONSTITUTION: Cooling water drainage from a 
condenser 4 of a steam turbine 2 is utilized as heat 
source water, which is fed to an evaporator 5c through a 
heat source water circulation line 8 arranged between 
the condenser 4 and the evaporator 5c of a refrigerator 
5 r and the refrigerator 5 is operated as a heat pump so 
as to obtain hot water for heating from a condenser 5b. 
In relation to the heat source water circulation line 8, a 
bypass line 10 is provided for returning a part of the 
heat source water from midway of the circulation line 8 
via a cooling tower 9 to the condenser 4, and a ratio of 
feeding quantity of the heat source water to the 
evaporator 5c to a feeding quantity thereof separated to 
the bypass line 10 is adjusted in compliance with 
variation of a heating load. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the exhaust-heat-recovery system of the steam turbine facility which 
obtains the warm water for heating using exhaust heat of a steam turbine condenser. 
In what lets water flow to the evaporator of a refrigerator by using as heat source 
water cooling wastewater which came out of the surface condenser, operates this 
refrigerator as heat pump, and obtains the warm water for heating from a condenser 
As opposed to heat-source water cycle Rhine which piped between the condenser 
and the evaporator of a refrigerator It has the bypass line which returns some heat 
source water to a condenser via a cooling tower from the middle of a circulation line. 
The exhaust-heat-recovery system of the steam turbine facility characterized by 
operating by adjusting a rate with the amount of water flow which carries out splitting 
to the amount of water flow and bypass line of the heat source water poured to said 
evaporator corresponding to fluctuation of a space heating load. 
[Claim 2] The exhaust-heat-recovery system of the steam turbine facility 
characterized by being the absorption refrigerator which a refrigerator supplies the 
steam extracted from the steam turbine to a regenerator, and is operated in an 
exhaust-heat-recovery system according to claim 1. 

[Claim 3] The exhaust-heat-recovery system of the steam turbine facility 
characterized by obtaining the cold water for air conditioning from an evaporator 
through a cold-water supply line after connecting the cold-water supply line other 
than heat-source water cycle Rhine which piped between condensers to the 
evaporator of a refrigerator in the exhaust-heat-recovery system according to claim 
1 and separating heat-source water cycle Rhine from an evaporator at the time of air 
conditioning operation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exhaust-heat-recovery system of 
the steam turbine facility applied as a cogeneration system of steam power generation. 
[0002] 

[Description of the Prior Art] In these days, a steam is generated by the boiler 
attached to a refuse incinerator as a method of using the heat energy for a city 
incinerator plant etc. effectively, the cogeneration system which was made to perform 
steam power generation and community central heating and air conditioning using this 
steam has been spreadHzed, an absorption refrigerator is operated by making into a 
heat source the steam extracted from the steam turbine which drives a generator as 
that example, and the cogeneration system which obtains the cold water for air 
conditioning is known. 

[0003] On the other hand, a refrigerator from heat pump operation which incorporates 
the heat other than frozen operation from an evaporator, and obtained the warm 
water for heating from the condenser side being possible While letting water flow to 
the evaporator of a refrigerator for the steam turbine facility especially described 
above by using as heat source water hot cooling wastewater which came out of the 
condenser of a steam turbine and obtaining the warm water for heating from a 
condenser side The exhaust-heat-recovery system by the heat pump which uses as 
cooling water the water with which conduction of the evaporator was carried out to 
coincidence, and temperature fell, and returned it to the condenser again is advocated, 
and the development is furthered. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, exhaust heat of a steam 
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turbine condenser is used as mentioned above, and the heating value which the 
evaporator of a refrigerator incorporates from a condenser is decided by the load of a 
condenser, i.e., the service condition of a steam turbine, by the 
exhaust-heat-recovery system which carries out heat pump operation of the 
refrigerator, and obtained the warm water for heating. For this reason, the whole 
quantity of the cooling wastewater which came out from the condenser cannot be 
made to correspond well like district heating in having carried out conduction to the 
evaporator of a refrigerator as it was when fluctuation of a space heating load is large. 
[0005] This invention is made in view of the above-mentioned point, and it aims at 
offering the exhaust-heat-recovery system which enabled it to fully correspond also 
to fluctuation of the load of a condenser, and a space heating load by improving the 
exhaust-heat-recovery system of the steam turbine facility described the point. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, it sets to the exhaust-heat-recovery system of this invention. As opposed 
to heat-source hydrologic cycle Rhine which piped between the condenser and the 
evaporator of a refrigerator It shall constitute so that it may have the bypass line 
which returns some heat source water to a condenser via a cooling tower from the 
middle of a circulation line and may operate by adjusting a rate with the amount of 
water flow which carries out splitting to the amount of water flow and bypass line of 
the heat source water poured to said evaporator corresponding to fluctuation of a 
space heating load. 

[0007] The absorption refrigerator which supplies the steam extracted from the steam 
turbine to a regenerator as a refrigerator in the aforementioned configuration, and is 
operated here is employable. Moreover, in order to obtain the cold water for air 
conditioning from a refrigerator in a summer using the exhaust air heat recovery 
system concerned, the cold-water supply line other than heat-source water cycle 
Rhine which piped between condensers to the evaporator of a refrigerator is 
connected, and after separating heat-source water cycle Rhine from an evaporator, 
the cold water for air conditioning can also be obtained from an evaporator through a 
cold-water supply line. 
[0008] 

[Function] In the above-mentioned configuration, a cooling tower cools the cooling 
wastewater of a condenser which carries out splitting to a bypass line from the middle 
of heat-source water cycle Rhine, lowers temperature, and it commits it so that it 
may return to a condenser again through a circulating pump. And when a space 
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heating load is changed at the time of heat pump operation, by adjusting the rate of 
the amount of water flow of the cooling wastewater supplied to the evaporator of a 
refrigerator as heat source water from a condenser, and the amount of water flow 
made to shunt to said bypass line, the heating value incorporated to the evaporator of 
a refrigerator is made to correspond to fluctuation of a space heating load, and can be 
adjusted proper. 

[0009] Moreover, a refrigerator can be operated by adopting an absorption refrigerator 
as a refrigerator using the steam extracted from the steam turbine, without using a 
compressor. Furthermore, if frozen operation of the refrigerator is carried out where 
heat-source water cycle Rhine is separated from an evaporator, the cold water for air 
conditioning will be obtained through the cold-water supply line linked to an 
evaporator. 
[0010] 

[Example] Drawing 1 shows the schematic diagram of this invention example. In 
drawing, the boiler which installed 1 in the incinerator of an incinerator plant etc., the 
steam turbine which operates 2 with the generating steam of a boiler 1, the generator 
which connected 3 with the steam turbine 2, the surface type condenser of the steam 
turbine 2 with which 4 built in cooling coil 4a, and 5 are absorption refrigerators. Here, 
the absorption refrigerator 5 is equipped with regenerator 5a, condenser 5b, 
evaporator 5c, and 5d of absorbers, by making into a heat source the steam extracted 
from the steam turbine 2, is supplied to regenerator 5a and operated. In addition, 
about the refrigerating cycle of this absorption refrigerator, it is common knowledge, 
and the explanation is omitted here. 

[001 1] On the other hand, between cooling coil 4a of a condenser 4, and evaporator 5c 
of said refrigerator Heat-source water cycle Rhine 8 which returns from cooling coil 
4a to cooling coil 4a again via evaporator 5c, a cooling tower 6, and a circulating pump 
7 is piped. When operating a refrigerator 5 as heat pump, he lets water flow to 
evaporator 5c of a refrigerator 5 by using as heat source water hot cooling 
wastewater which came out of cooling coil 4a of a condenser 4, and is trying to obtain 
the warm water for heating through 5d of absorbers, and condenser 5b. Moreover, to 
aforementioned heat-source water cycle Rhine 8, it has the bypass line 10 which 
branches from the middle of Rhine and goes via a cooling tower 9, and the connecting 
piping of the cold-water supply line 1 1 which obtains the cold water for air 
conditioning other than above mentioned heat-source water cycle Rhine 8 is further 
carried out to evaporator 5c. In addition, 12-16 are the closing motion bulbs linked to 
every place of said Rhine. 
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[0012] In obtaining the warm water for heating with this configuration in winter, it is in 
the condition which made bulbs 12 and 14 open and made bulbs 13, 15, and 16 close 
fundamentally, and it lets water flow to evaporator 5c of a refrigerator 5 by using as 
heat source water hot cooling wastewater which came out from cooling coil 4a of a 
condenser 4, and gives the exhaust heat collected with the condenser 4 to evaporator 
5c. Thereby, a refrigerator 5 operates as heat pump and the warm water for heating is 
obtained through condenser 5b and 5d of absorbers. In addition, since it is higher than 
the circulating water temperature demanded with a condenser a little, it lets pass and 
cools to a cooling tower 6, and cooling wastewater flows back to cooling coil 4a of a 
condenser 4 through a circulating pump 7 again, although water temperature falls 
since heat is taken in the process which carries out conduction of the evaporator 5c. 
[0013] When a space heating load is small, the bulb 13 linked to a bypass line 10 is 
opened, and whenever [ valve-opening ] is adjusted, and some cooling wastewater is 
made to shunt toward a bypass line 10 from the middle of a circulation line 8 here. The 
amount of water of the heat source water which carries out conduction of the 
evaporator 5c of a refrigerator 5 by this, therefore the heating value which evaporator 
5c incorporates come to correspond to the space heating load at the time. In addition, 
after being cooled in a cooling tower 9, the cooling wastewater shunted toward the 
bypass line 10 joins the water which went via evaporator 5c and a cooling tower 6, and 
returns to a condenser side again. Thus, by adjusting the rate of the amount of water 
flow of the heat source water poured to evaporator 5c, and the amount of water flow 
made to shunt toward a bypass line 10, it can be made to be able to respond to 
fluctuation of a space heating load thru/or the load effect of a condenser, and the 
thermal output of heat pump can be adjusted. 

[0014] On the other hand, in obtaining the cold water for air conditioning in a summer, 
while closing bulbs 12 and 14 and separating heat-source water cycle Rhine 8 from 
evaporator 5c, a refrigerator 5 is operated for cooling water in the state of [ this ] a 
sink to the cold-water supply line 1 1 which opened bulbs 15 and 16 and was 
connected to evaporator 5c. The water which flows to the cold-water supply line 1 1 is 
cooled by evaporator 5c by this, and the cold water for air conditioning is obtained. 
[0015] In addition, although the illustration example described the example which 
adopted the absorption refrigerator as a refrigerator, even if it adopts a compression 
refrigerating machine instead of an absorption refrigerator, it can carry out similarly. 
[0016] 

[Effect of the Invention] As stated above, according to the exhaust-heat-recovery 
system of the steam turbine facility by this invention, the warm water for heating 
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required for district heating is obtained by operating a refrigerator as heat pump using 
the exhaust heat which collected from the condenser by having had the bypass line 
which returns some heat source water to a condenser via a cooling tower from the 
middle of a circulation line to heat-source water cycle Rhine which piped between the 
condenser and the evaporator of a refrigerator. And it can be made to correspond also 
to fluctuation of a space heating load, and the load effect of a condenser easily by 
adjusting the rate of the amount of water flow of the heat source water poured to the 
evaporator of a refrigerator in this case, and the amount of water flow made to shunt 
toward a bypass line. 

[0017] Moreover, when a refrigerator can be operated by making the bleeding steam of 
a steam turbine into a heat source by considering as a refrigerator and adopting an 
absorption refrigerator and also you need air conditioning in a summer etc. further, the 
cold water for air conditioning is obtained through the cold-water supply line linked to 
an evaporator by separating said heat-source water cycle Rhine from an evaporator, 
and operating a refrigerator. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the exhaust-heat-recovery system of the 
steam turbine facility by the example of this invention 
[Description of Notations] 
2 Steam Turbine 

4 Condenser 

5 Absorption Refrigerator 
5a Regenerator 

5b Condenser 
5c Evaporator 
5d Absorber 

8 Heat-Source Water Cycle Rhine 

9 Cooling Tower 

10 Bypass Line 

1 1 Cold-Water Supply Line 
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